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Description
FIELD
[0001] Embodiments described hereinrelate generally

to a communication apparatus, a communication method
and a communication system.

BACKGROUND

[0002] A system is known which collects, visualizes
and presents electric power or other energy information
through a network. For example, a system is known which
displays time-dependent change of home power con-
sumption.

[0003] However, in the system as stated above, mon-
itoring of power consumption is required at any time, and
load is applied to communication and arithmetic process-
ing of equipment. Besides, a power monitoring system
is known in which newest power consumption information
is obtained only when a user desires. Further, a storage
battery state notification system is known in which the
notification frequency of a battery state is determined by
the change amount of the battery state, and for example,
when the change of power consumption is large, more
detailed information is acquired.

[0004] However, in the power monitoring system as
stated above, since measurement of power data is per-
formed at every prescribed period, a tradeoff occurs be-
tween information granularity and processing load.
[0005] Besides, in the storage state notification sys-
tem, since the notification frequency is determined ac-
cording to the measured change amount of the equip-
ment state, there is a case where information cannot be
notified at a fine granularity in a period from the change
of the equipment state to the determination of the notifi-
cation frequency, that is, immediately before and after
the change of the equipment state.

[0006] Exemplary embodiments described herein
change a notification frequency of measurement equip-
ment according to a signal from a terminal apparatus and
enable measurement information to be acquired.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a structural view of a system of an embod-
iment.

FIG. 2 is a block diagram showing a communication
apparatus of the embodiment.

FIG. 3 is a flowchart showing an operation of a sys-
tem of a first embodiment.

FIG. 4 is a flowchart showing an operation of a sys-
tem of a second embodiment.

FIG. 5 is a flowchart showing an operation of a sys-
tem of the second embodiment.

FIG. 6 is a flowchart showing an operation of a sys-
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tem of a third embodiment.

DETAILED DESCRIPTION

[0008] In general, according to one embodiment, a
communication apparatus includes a communication
part which receives a notification concerning measure-
ment information from a measurement equipment and
receives a signal from a terminal apparatus, and a noti-
fication setting part to set a notification frequency of the
measurement equipment according to content of the sig-
nal received from the terminal apparatus.

[0009] Besides, in the communication apparatus, the
measurement equipment notifies the measurement in-
formation when a change of measurement value exceeds
aspecified threshold, and the notification setting part sets
the notification frequency by specifying the threshold.
[0010] Besides, in the communication apparatus, the
measurement equipment notifies at a notification time
interval, and the notification setting part sets the notifica-
tion frequency by specifying the time interval.

[0011] Besides, in the communication apparatus,
when the signal is a control instruction to a control target
equipment, the communication part has a function to
transmit the control instruction to the control target equip-
ment, and the notification setting part sets the notification
frequency of the measurement equipment to be high be-
fore the communication part transmits the control instruc-
tion to the control target equipment.

[0012] Besides, in the communication apparatus,
when the signal is a signal to request notification content
concerning the measurementinformation from the meas-
urement equipment, the notification setting part sets the
notification frequency of the measurement equipment to
be high.

[0013] Besides, in the communication apparatus,
when the signal is demand response information includ-
ing atime, the notification setting part sets the notification
frequency of the measurement equipment to be high be-
fore the time.

[0014] Besides, in the communication apparatus,
when the signal is demand response information includ-
ing a start time and a stop time, the notification setting
part sets the notification frequency of the measurement
equipment to be high before the start time, and sets the
notification frequency of the measurement equipment to
be low after the stop time.

[0015] Besides, according to another embodiment, a
communication method in a communication apparatus
which receives a notification from a measurement equip-
ment and receives a signal from a terminal apparatus
includes receiving the notification and the signal, and set-
ting a notification frequency of the measurement equip-
ment according to content of the signal.

[0016] Besides, according to stillanother embodiment,
a communication system includes a communication ap-
paratus which receives a notification from a measure-
ment equipment and receives a signal from a terminal
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apparatus, and the communication apparatus includes a
reception part to receive the notification and the signal,
and a notification setting part to set a notification frequen-
cy of the measurement equipment according to content
of the signal.

[0017] Hereinafter, a lighting unit and a luminaire ac-
cording to an embodiment will be described with refer-
ence to the drawings. In the embodiment, the same por-
tions are denoted by the same reference numeral and a
duplicate description is omitted.

[0018] FIG. 1 is a block diagram showing a structure
of a system of an embodiment. The system of FIG. 1
includes a terminal apparatus 1, a communication appa-
ratus 2, a measurement equipment 3 and a control target
equipment 4, which are connected to each other through
a wired or wireless network. Plural terminal apparatuses
1, plural measurement equipments 3 and plural control
target equipments 4 may be provided for one communi-
cation apparatus 2. Incidentally, an arbitrary communi-
cation relay apparatus or a protocol conversion appara-
tus may be provided between these apparatuses, and
arbitrary communication means such as ECHO-
NET/ECHONET Lite, UPnP or HTTP may be used be-
tween the apparatuses.

[0019] Incidentally, the terminal apparatus 1 and the
communication apparatus 2 may be one integrally con-
structed apparatus, and the measurement equipment 3
and the control target equipment 4 may also be one in-
tegrally constructed equipment. That is, these may be
physically one apparatus, or may be plural separately
constructed apparatuses communicating with each other
through arbitrary communication means.

[0020] The terminal apparatus 1 is a general terminal
having a display function and a function to transmit and
receive a prescribed signal to and from the communica-
tion apparatus 2, and is, for example, a personal com-
puter (PC) with a Web browser, a tablet or a television.
The prescribed signal is, for example, a signal to acquire
power information from the measurement equipment 3
through the communication apparatus 2, or a control in-
struction to control the control target equipment 4 through
the communication apparatus 2. Incidentally, the display
function and the signal transmission and reception func-
tion may be dispersively provided in the plural terminal
apparatuses 1. Alternatively, the terminal apparatus 1
may be a smart meter having the function to transmit and
receive the prescribed signal to and from the communi-
cation apparatus 2. In this case, the prescribed signal is,
for example, a signal including demand response infor-
mation received from a power company.

[0021] Here, the demand response information is in-
formation transmitted from a power supplier in order to
urge the receiver to suppress power consumption, and
includes various information according to a mode of de-
mand response to be performed. For example, rate-
based information can be cited in which different elec-
tricity rates are set for respective time zones. At this time,
the demand response information includes time informa-
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tion. In the following description, "the demand response
information including the time" is information to encour-
age suppression of power consumption and is informa-
tion including a start time and a stop time of a time zone
to encourage the suppression, or information including
one of the start time and the stop time. In this embodi-
ment, a power usage peak time zone and an electricity
rate set to be relatively high in the time zone are trans-
mitted as the demand response information including the
time from the power company to the terminal apparatus 1.
[0022] FIG. 2is a block diagram showing the commu-
nication apparatus 2 of the embodiment. The communi-
cation apparatus 2 includes a communication part 21, a
notification setting part 22 and a control part 23. The com-
munication part 21 has a function to receive a notification
concerning measurement information from the measure-
ment equipment 3, a function to hold the measurement
information, and a function to provide the user with the
measurement information in an arbitrary form if neces-
sary. The notification setting part 22 has a function to set
a notification frequency of the notification from the meas-
urement equipment 3. The control part 23 controls the
control target equipment 4. Besides, the control part 23
may have, as a general HEMS (Home Energy Manage-
ment System) equipment, a function to automatically
control the control target equipment 4 by the demand
response information or the like.

[0023] Here, the notification frequency may be set by
a time interval as a period of performing the notification
or by a threshold of change of a prescribed state value
as a condition of performing the notification. For example,
when "the notification frequency is set to be high", this
can be realized by changing the notification interval from
30 seconds to 10 seconds or by changing the notification
condition from a change value of £30W in instantaneous
power consumption amount to =10W, Besides, when
the plural measurement equipments 3 exist, the total val-
ue of the notification frequencies of the respective meas-
urement equipments 3 or timings may be adjusted to sup-
press a case in which notifications from the respective
measurement equipments 3 occur at very close timings,
and exceed the band of the network or the processing
capacity of the communication apparatus 2.

[0024] The measurement equipment 3 is an apparatus
to notify the communication apparatus 2 of prescribed
measurement information, and is a power measurement
equipment to measure power information such as home
use power, use power amount, power or power amount
generated by a power generator, and power balance be-
tween generated power and used power. The measure-
ment equipment 3 notifies the communication apparatus
2 periodically or when the change of prescribed state
value exceeds a certain threshold. For example, if the
measurement equipment 3 measures the home use pow-
er, the measurement value may be notified at an interval
of 30 seconds, orthe measurement value may be notified
when the power use amount measured in a unit time
changes to exceed =30W.
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[0025] The control target equipment 4 is an equipment
which can be controlled by the control function of the
communication apparatus 2. The measurement value of
the measurement equipment 3 is changed by a change
of an operation state of the control target equipment 4.
The control target equipment 4 is, for example, a network
compatible air conditioner in which when the stop state
is changed to the operation state, the power consumption
amount measured by the power measurement equip-
ment is increased.

First Embodiment

[0026] In a first embodiment, when a signal from the
terminal apparatus 1 is received, for example, when the
user requests browsing of power information to the com-
munication apparatus 2 through the terminal apparatus
1, the communication apparatus 2 enables a screen of
visualized power information to be browsed on the ter-
minal apparatus 1. In the first embodiment, the terminal
apparatus 1 is a PC with a Web browser on which the
change state of the power information is browsed. Be-
sides, the communication apparatus 2 has a Web server
function to generate and provide the visualized browsing
screen based on the power information notified from the
measurement equipment. In general, although history of
past power information may be rough, information of
power balance during browsing is desirably provided at
a fine granularity. This communication sequence will be
described with reference to FIG. 3.

[0027] FIG. 3is a sequence view showing the commu-
nication operation of the system of the first embodiment.
In a normal state, notification concerning measurement
information is performed from the measurement equip-
ment 3 to the communication apparatus 2 at a low fre-
quency. Here, it is assumed that the user accesses the
Web server of the communication apparatus 2 from the
Web browser of the terminal apparatus 1.

[0028] When detecting the HTTP access to the Web
server, the communication apparatus 2 sets the notifica-
tion frequency of the measurement equipment 3 to be
high, generates the browsing screen of power informa-
tion and transmits to the terminal apparatus 1. Here, the
notification frequency is set to be high in such a manner
that, for example, if ECHONET/ECHONET Lite is used
for communication, a property code is defined as "notifi-
cation frequency of measurement value", and a property
value is defined as "notification time interval" or "thresh-
old of change of measurement value to be notified", and
the notification time interval is setto be 10 seconds which
is shorter than 30 seconds at normal time, or the thresh-
old of the change of the power measurement value is set
to be £10W which is smaller than =30W at normal time.
[0029] Incidentally, the communication apparatus 2
may perform such setting that the notification frequency
is reduced after the notification frequency of the meas-
urement equipment 3 is set to be high. Here, the notifi-
cation frequency is set to be low in such a manner that,
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the notification frequency may be returned to the notifi-
cation frequency at the normal time or the notification
frequency may be reduced stepwise. The setting timing
of reducing the notification frequency may be determined
based on information such as, for example, a time when
a prescribed time passes since the browsing screen is
generated, a time when the user transitions from the
browsing screen of the power information to another Web
page, or a time when the effective period of an authen-
tication required for browsing of the screen expires. Al-
ternatively, the measurement equipment 3 may have a
function to automatically reduce the notification frequen-
cy after a prescribed time passes since the notification
frequency is set to be high, or after a prescribed number
of times of notification.

Effects of the First Embodiment

[0030] According to the first embodiment, since the
measurement information is obtained at a finer granular-
ity than that at the normal time only when the user brows-
es the power information, the finely renewed information
can be browsed without the load of constant communi-
cation and arithmetic processing. By this, the user can
control the home equipment while browsing the power
information almost in real time.

Second Embodiment

[0031] In a second embodiment, the terminal appara-
tus 1 is a smart meter which has a function to receive
demand response information from the power company
and to transfer a signal including the demand response
information to the communication apparatus 2 provided
with an HEMS function. In the second embodiment, it is
assumed that the demand response information is, for
example, such that "electric power unit price at 12:00 to
14:00 is twice". In general, since a home equipment is
manually controlled by a user or is automatically control-
led by the HEMS function of the communication appara-
tus 2 before or after the time of change of the electric
power unit price, the power information in the house is
significantly changed. Thus, the power information be-
fore or after the time of change of the electric power unit
price is desirably measured at a fine granularity. A se-
quence indicating this communication operation will be
described by use of FIG. 4.

[0032] FIG. 4 is asequence view showing the commu-
nication operation of the system of the second embodi-
ment. In a normal state, notification concerning meas-
urement information is performed from the measurement
equipment 3 to the communication apparatus 2 at a low
frequency. Here, it is assumed that as the demand re-
sponse information from the power company, the infor-
mation that "electric power unit price is twice at 12:00 to
14:00" is transmitted from the smart meter to the com-
munication apparatus 2.

[0033] The communication apparatus 2 sets the noti-
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fication frequency of the measurement equipment 3 to
be high at a time earlier by a prescribed time than the
start time 12:00 of the time zone information included in
the demand response information. Here, the notification
frequency is set to be high in such a manner that, for
example, if ECHONET/ECHONET Lite is used for com-
munication, a property code is defined as "notification
frequency of measurement value", and a property value
is defined as "notification time interval" or "threshold of
change of measurement value to be notified", and the
notification time interval is set to be 10 seconds which is
shorter than 30 seconds at normal time, or the threshold
of the change of the power measurement value is set to
be =10W which is smaller than =30W at normal time.
Next, after a prescribed time passes from the stop time
14:00 of the time zone information included in the de-
mand response information, the communication appara-
tus 2 sets the notification frequency of the measurement
equipment 3 to be low. Here, the notification frequency
is set to be low in such a manner that the notification
frequency is returned to the notification frequency at the
normal time or the notification frequency is reduced step-
wise.

[0034] Incidentally, as in FIG. 5, the communication
apparatus 2 may set the notification frequency in such a
manner that the notification frequency of the measure-
ment equipment 3 is set to be high at a time earlier by a
prescribed time than the time 12:00 when the electric
power unit price changes, and after a prescribed time or
a prescribed number of times of notification, the notifica-
tion frequency of the measurement equipment 3 is set to
be low automatically or by the communication apparatus
2, or after the notification frequency is set to be high, the
notification frequency is reduced stepwise at an interval
of prescribed time. Further, the notification frequency
may be again set to be high at a time earlier by a pre-
scribed time than the time 14:00 when the electric power
unit price is again changed. Also in this case, after a
prescribed time passes from the time when the notifica-
tion frequency is set to be high, or after a prescribed
number of times of notification, the notification frequency
of the measurement equipment 3 is set to be low auto-
matically or by the communication apparatus 2, or the
notification frequency may be reduced stepwise at an
interval of prescribed time after the notification frequency
is set to be high.

[0035] Besides, as the function of the HEMS equip-
ment, the communication apparatus may automatically
control the control target equipment 4 according to the
content of the demand response information. The com-
munication apparatus may have a function to transmit a
control instruction to the control target equipment 4 au-
tomatically or according to the setting of the user. The
controlinstruction is such that for example, when the con-
tent that electric power unit price in a time zone is higher
than that at a normal time is received, the control target
equipment 4 is placed into a state of low power consump-
tion at the start time of the time zone or at a time earlier
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by a prescribed time than the start time, and is returned
to the original state at the stop time or after a prescribed
time passes from the stop time.

[0036] Incidentally, the operation of the communica-
tion apparatus 2 when the demand response information
is received may be stored at the time of shipment of the
communication apparatus 2, or may be set by the user,
or may be obtained from an arbitrary storage device
through a network.

Effects of the Second Embodiment

[0037] According to the second embodiment, in ac-
cordance with the demand response information, the
measurement information at a fine granularity can be ac-
quired before or after the time when the change of the
power information is expected to be large, or in the time
zone. By this, the energy saving effect by the demand
response is more accurately visualized and can be pro-
vided to the user.

Third Embodiment

[0038] Inathird embodiment,the user controls the con-
trol target equipment 4 through the terminal apparatus 1
and the communication apparatus 2. In the third embod-
iment, the terminal apparatus 1 is a tablet with a Web
browser, and the control target equipment 4 is an air con-
ditioner adaptable to ECHONET/ECHONET Lite. Inci-
dentally, the control can be performed such that the tablet
transmits a signal including operation content on the
browser to a Web server of the communication apparatus
2, and the communication apparatus 2 generates a suit-
able ECHONET/ECHONET Lite packet according to the
signal, and transmits the control packet to the air condi-
tioner. Thus, the terminal apparatus 1 may not have the
ECHONET/ECHONET Lite communication function. In
general, since home use power is significantly changed
by the air conditioner operation state, power information
before and after the operation or stop is preferably meas-
ured at a fine granularity and can be presented. A se-
quence indicating the communication operation will be
described by use of FIG. 6

[0039] FIG. 6 is asequence view showing the commu-
nication operation of the system of the third embodiment.
In a normal state, notification concerning measurement
information is performed from the measurement equip-
ment 3 to the communication apparatus 2 at a low fre-
quency.

[0040] Here, when the user operates an "operation"
button from "air conditioner operation screen" displayed
on the Web browser of the terminal apparatus 1, a signal
including the operation information of content of "air con-
ditioner operation" is transmitted from the terminal appa-
ratus 1 to the communication apparatus 2 via HTTP.
[0041] When detecting the operation information of "air
conditioner operation", the communication apparatus 2
sets the notification frequency of the measurement
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equipment 3 to be high. Here, the notification frequency
is set to be high in such a manner that, for example, if
ECHONET/ECHONET Lite is used for communication,
a property code is defined as "notification frequency of
measurement value", and a property value is defined as
"notification time interval" or "threshold of change of
measurement value to be notified", and the notification
time interval is set to be 10 seconds which is shorter than
30 seconds at normal time, or the threshold of the change
ofthe power measurement value is setto be =10W which
is smaller than =30W at normal time.

[0042] Subsequently, the communication apparatus 2
generates a suitable ECHONET/ECHONET Lite packet
corresponding to the received operation information of
"air conditioner operation", and transmits the control
packet to the control target equipment 4, that is, the air
conditioner. At this time, the measurement equipment 3
preferably already performs the notification at a high no-
tification frequency.

[0043] After a prescribed time passes since the notifi-
cation frequency is set to be high or after a prescribed
number of times of notification, the notification frequency
of the measurement equipment 3 is set to be low auto-
matically or by the communication apparatus 2. Alterna-
tively, the notification frequency is reduced stepwise at
an interval of prescribed time.

[0044] Next, when the user operates a "stop" button
from "air conditioner operation screen" displayed on the
Web browser of the terminal apparatus 1, the operation
information of content of "air conditioner stop" is trans-
mitted from the terminal apparatus 1 to the communica-
tion apparatus 2 via HTTP. When detecting the operation
information of "air conditioner stop", the communication
apparatus 2 sets the notification frequency of the meas-
urement equipment 3 to be high. Subsequently, the com-
munication apparatus 2 generates a suitable ECHO-
NET/ECHONET Lite control packet corresponding to the
received operation information of "air conditioner stop",
and transmits the control packet to the control target
equipment 4, that is, the air conditioner. At this time, the
measurement equipment 3 preferably already performs
the notification at a high notification frequency.

[0045] The notification frequency setting rule corre-
sponding to the operation information may be stored at
the time of shipment of the communication apparatus 2,
may be set by the user, or may be obtained from an ar-
bitrary storage device through a network.

Effects of the Third Embodiment

[0046] According to the third embodiment, when de-
tecting the operation signal indicating the change of the
measurement information, the communication appara-
tus sets the notification frequency to be high before the
measurement value is changed, and the measurement
information before and after the change can be acquired
at the fine granularity. By this, the change of the meas-
urement information by the operation of the control target
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equipment can be more accurately grasped.

[0047] Incidentally, the invention is not limited to the
above embodiments, and can be embodied at the prac-
tical stage by modifying the components within the scope
not departing from the gist.

[0048] For example, the communication apparatus
does not set the notification frequency of the measure-
ment equipment, but the measurement equipment itself
may set "frequency at which the communication appara-
tus inquires the measurement equipment”. Alternatively,
if the measurement equipmentincludes a storage device
capable of storing a certain amount of notification con-
tent, "frequency at which a value is recorded in the stor-
age device" may be set.

[0049] Further, various inventions can be formed by
appropriately combining the plural components dis-
closed in the embodiments. For example, some compo-
nents may be deleted from the components disclosed in
the embodiment, or the components in the different em-
bodiments may be appropriately combined.

[0050] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel methods and
systems described herein may be embodied in a variety
of other forms; furthermore, various omissions, substitu-
tions and changes in the form of the methods and sys-
tems described herein may be made without departing
from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

Claims
1. A communication apparatus comprising:

a communication part which receives a notifica-
tion concerning measurement information from
a measurement equipment and receives a sig-
nal from a terminal apparatus; and

a notification setting part to set a notification fre-
quency of the measurement equipment accord-
ing to content of the signal received from the
terminal apparatus.

2. The apparatus according to claim 1, wherein
the measurement equipment notifies the measure-
ment information when a change of measurement
value exceeds a specified threshold, and
the notification setting part sets the notification fre-
quency by specifying the threshold.

3. The apparatus according to claim 1, wherein
the measurement equipment notifies at a notification
time interval, and
the notification setting part sets the notification fre-
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quency by specifying the time interval.

The apparatus according to any one of claims 1 to
3, wherein

when the signal is a control instruction to a control
target equipment,

the communication part has a function to transmit
the control instruction to the control target equip-
ment, and

the notification setting part sets the notification fre-
quency of the measurement equipment to be high
before the communication part transmits the control
instruction to the control target equipment.

The apparatus according to any one of claims 1 to 4,
wherein

when the signal is a signal to request notification
content concerning the measurement information
from the measurement equipment,

the notification setting part sets the notification fre-
quency of the measurement equipment to be high.

The apparatus according to any one of claims 1 to
4, wherein

when the signal is demand response information in-
cluding a time,

the notification setting part sets the notification fre-
quency of the measurement equipment to be high
before the time.

The apparatus according to any one of claims 1 to
4, wherein

when the signal is demand response information in-
cluding a start time and a stop time,

the notification setting part sets the notification fre-
quency of the measurement equipment to be high
before the start time, and sets the notification fre-
quency of the measurement equipment to be low
after the stop time.

A communication system comprising:

a measurement equipment to transmit a notifi-
cation concerning measurement information to
a communication apparatus;

a terminal apparatus to transmit a signal to the
communication apparatus; and

the communication apparatus according to any
one of claims 1to 7.

A communication method in a communication appa-
ratus which receives a notification from a measure-
ment equipment and receives a signal from a termi-
nal apparatus, comprising:

receiving the notification and the signal; and
setting a notification frequency of the measure-
ment equipment according to content of the sig-
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